This mini-review discusses the occurrence of chemical pollutants in edible biota from European seas, including the Baltic Sea ecosystem. The bioaccumulation of organic and inorganic pollutants in marine fish and edible molluscs and crustaceans is briefly approached within the context of European Union (EU) food quality standards. The health risks associated with the human consumption of seafood have been assessed mainly by the European Food Safety Authority (EFSA), an independent European agency funded by the EU. The potential health risks arising from the consumption of "frutti di mare" are examined from the standpoint of estimated Provisional Tolerable Weekly Intakes (PTWIs) for toxic pollutants. 
INTRODUCTION
The high levels of human activity on European coasts and the increasing human demands on marine and coastal resources and services are having a significant impact on the ecological status of marine ecosystems.
Xenobiotics are widespread in coastal waters and oceans from the Arctic to the Antarctic and from intertidal to abyssal zones. Even so, most of these compounds are present in very low concentrations, so the hazards they pose to marine biota are still poorly understood (Szefer 2012) .
There are several factors negatively affecting marine ecosystems, including persistent chemical pollutants. Worldwide, the production of chemicals is continuously increasing, with the total production volume expected to double in comparison with 2000 levels by 2024. Among the approximately 100 000 chemicals available on the EU market, roughly 30 000 have a production volume of more than one tonne per year and have been on the market for more than 20 years. Some of these substances enter the marine environment, with harmful effects on aquatic organisms and ultimately on human health, mainly through trophic chain transfer (Albaiges et al. 2011) .
Marine pollutants may enter the sea via discharge from ships, as well as from land-based river runoff or atmospheric deposition. Contamination of the marine environment by chemical substances may seriously affect human health and the structure and functioning of ecosystems. Chemical pollutants may reduce biodiversity and productivity in the marine environment, resulting in the depletion of human marine food resources as well as the death of marine biota. These adverse effects may also be more subtle, including, for example, impairment of the reproductive, endocrine, and immune systems (Albaiges et al. 2011 ). Exposure to extremely low levels of halogenated hydrocarbons, such as polychlorinated biphenyls (PCBs) and dichlorodifenylotrichloroetan (DDT), may disrupt the normal metabolism of sex hormones in fish, birds, and marine mammals. Moreover, the sub-lethal effects of these organic chemicals as a result of longterm exposure may culminate in serious damage to marine populations, since some of these persistent organic pollutants (POPs) may impair the reproductive functions of organisms whilst others may show carcinogenic, mutagenic, or teratogenic activity (Shahidul Islam and Tanaka 2004) . Monitoring programmes thus aim to assess the health of marine ecosystems (Albaiges et al. 2011) .
The total annual catches and landingss for crustaceans and molluscs appear to be of great importance only for Denmark and Sweden and are restricted to the Kattegat and the Belt Sea (Hagel 2000) . Such limitations are due to the fact that, in contrast to the North Sea bottom fauna, larger specimens of shrimp Crangon crangon (>50 mm in length) are seen only sporadically in the western Baltic (Dornheim 1969) . At lower salinities shrimps do not occur in sufficiently large numbers to make them commercially interesting. The abundance pattern for molluscs is similar; although blue mussels occur in very large numbers in the Baltic Sea (Öst, Kilpi 1997) , they rarely exceed 30 mm in length (Kautsky 1982) and are therefore commercially unattractive (Hagel 2000) . Among the fish, Gadus morrhua, Clupea harengus, Platichthys flesus, and Pleuronectes platessa are commercially exploited, although catches and landings of fish from the Baltic Sea have decreased significantly since the early 1990s. The opposite trend has been noted for crustaceans and molluscs, the catches and landings of which have appeared to increase in recent years (Hagel 2000) .
The biomass of marine products from the Baltic Sea was converted from gross to net values by taking 50% of the gross weight for fish, one third for crustaceans and one sixth for molluscs. The net values obtained are useful as a basis for calculating the collective doses of POPs ingested by humans. According to Hagel (2000) , the critical group consumption rate of seafood can be roughly calculated by multiplying the average per capita supply by 5.
Safety assessment of wild and farmed fish with respect to chemical contaminants
The European Parliament asked EFSA 2 to make a scientific assessment of the health risks arising from the human consumption of wild and farmed fish. An interpanel working group was set up to carry out this task. The assessment focused mainly on Baltic herring and other fish species marketed in significant amounts in the EU, e.g. salmon, tuna, and mackerel.
It is well known that the consumption of fish, especially fatty fish, benefits the cardiovascular system and foetal development, although no optimal intake has yet been established (EFSA 2005a (EFSA , 2008a .
Fish are significantly exposed to certain contaminants that have entered the food items they prey on, e.g. methyl-mercury (MeHg), brominated flame retardants (BFR), and organotins (OTs). The most important toxic compounds are MeHg and dioxin-like compounds, especially in the case of large-scale consumers of seafood. The PTWI calculated for these critical contaminants may be exceeded even if other sources of dietary exposure are excluded. Early life stages are more susceptible to contaminants as they are exposed to the cumulative total amount of chemicals in the mother's body. It is possible for a woman to reduce MeHg levels in her body by limiting her dietary intake of seafood in the months preceding and during pregnancy, in contrast to other contaminants like polychlorinated diphenyldioxins/furans (PCDD/Fs) and dioxin-like PCBs (DL-PCBs). In the latter cases their body levels can take many years to decrease significantly. Among the fish that are widely available and very frequently consumed in the EU, wild tuna fish have the highest MeHg. However, the highest levels of PCDD/Fs and DL-PCBs have been found in wild herring and in salmon -mostly farmed (EFSA 2005a (EFSA , 2008a .
It should be emphasized that frequent consumers of Baltic herring and wild Baltic salmon are potentially exposed to elevated levels of PCDD/Fs and DL-PCBs as compared to consumers of other fish, which can lead to PTWIs being exceeded.
According to Usydus et al. (2009) PCDD/Fs and DL-PCBs present in canned fish and other fish products in the Polish market could pose the most significant threat. Therefore, these products should be avoided by young children and pregnant and nursing women. The EFSA Panel (CONTAM) noted that consumption of fish, mussels, and other marine organisms from heavily polluted waters, e.g. the vicinity of harbours, marinas, and frequently used shipping routes, may lead to greater intakes of OTs that exceed the established group Tolerable Daily Intake (TDI), i.e. 0.25 mg kg -1 day -1 (EFSA 2005a (EFSA , 2008a .
Safety assessment of seafood with respect to chemical contaminants
Up to now, the dominant products on the Polish seafood market were Baltic fish. Falling catches of these edible resources in the Baltic Sea as well as changes in people's nutritional habits have resulted in a demand for new marine sources of nutrition, e.g. mussels, shrimps, crabs, octopuses, lobsters, and squid widely consumed in Asia and elsewhere in Europe (Kwoczek et al. 2006) . They are a rich source of different nutritional components, e.g. macro-and microelements, and are used as food or food supplements worldwide (Yap et al. 2004) . Estimated annual seafood consumption in Poland reaches 11.8 kg per capita and is much lower than the world's average (at 15 kg per capita) and the European average (close to 23 kg per person) (Seafood Export Profiles 2012). However, many companies now import and distribute fresh and frozen shellfish products in response to consumer needs (CEEBIC 2005) . Imports of seafood have grown from 266 053 tons in 1999 to 334 621 tons in 2002 (FAO 2002) .
According to Guéguenet al. (2011) the health risks associated with consuming shellfish contaminated by POPs are difficult to assess since pollutants can be derived from multiple sources. Therefore, it is not possible to attribute a high body burden specifically to shellfish consumption. However, monitoring of seafood with respect to chemical pollutants is necessary among regular shellfish consumers, especially those residing in fishing communities as well as very young children and pregnant and breast-feeding women (Guéguenet et al. 2011 ). According to Swartenbroux et al. (2010) , monitoring of contaminants in fish and other seafood should be oriented to the detection of heavy metals (Pb, Cd, Hg), policyclic aromatic hydrocarbons (PAHs), dioxins and dioxin-like PCBs, radionuclides, non-dioxin like PCBs, BFRs, perfluorooctane sulfonate (PFOS), perfluorooctanoic acid (PFOA), organotin compounds (OTs), organochlorine pesticides, and phthalates.
Current European standards regulate the levels of some chemical pollutants in food. Maximum levels of certain toxic compounds established for edible bivalve molluscs are as follows: lead (1.5 mg kg -1 ), cadmium (1 mg kg -1 ), mercury (0.5 mg kg -1 ), dioxins (4 pg g-1 and dioxins + DL-PCBs 8 pg g -1 ), and benzo[a]pyrene (10 μp.g kg -1 ) (Guéguen M. et al. 2011) . The authors identify the levels of major contaminants that exist in shellfish in France (collected from the marine environment and in marketed shellfish). Their data indicated that Cd, unlike lead (<0.26 mg kg -1 ) and mercury (<0.003 mg kg -1 ), in some cases exceeded permissible levels. The concentrations of PCBs and dioxins in shellfish were far below the regulatory thresholds in oysters (<0.6 pg g -l ), mussels (<0.6 pg g -1 ), and king scallops (<0.4 pg g -1 ). The benzo[a]pyrene concentration in marketed mussels and farmed shellfish did not exceed the regulatory threshold (Guéguen M. et al. 2011) .
Brominated Flame Retardants (BFRs), Polybrominated Diphenyl Ethers (PBDEs)
Brominated flame retardants (particularly brominated diphenyl ethers (BDEs) and hexabromocyclododecane (HBCD)) are widespread in European seas (Albaiges et al. 2012) . It has been reported that the input of BDEs (especially BDE209) into the Baltic Sea through atmospheric deposition now exceeds that of PCBs by a factor of almost 40 (Law et al. 2006) . BDEs are common in fish caught in different geographical regions.
Other BFRs, produced in smaller quantities, have also been found in the marine environment, e.g. pentabromotoluene(PBT), decabromodiphenylethane (DBDPE), 2,4,6-tribromotoluene(TBT), and 2,4,6-tribromoanisole(TBA). Their presence in the Arctic is quite disturbing, indicating their potential for longrange atmospheric transport. Moreover, their increasing anthropogenic use could lead to increasing environmental concentrations, especially as they tend to accumulate in top predators (Albaiges et al. 2011) .
According to Usydus et al. (2009) levels of seven congeners of PBDEs in smoked Baltic salmon were the highest and in smoked trout were the lowest. The consumption of Baltic fish products does not pose any threat to the health of the Polish consumer. The data reported by Szlinder-Richert et al. (2010b) indicated that the intake of PBDE from consumption of Baltic salmon, herring, and sprat seems to be low (based on an assessment of PTWIs), however more data are needed to fully assess the health risks associated with consuming these species of fish.
Seafood is one of the main sources of human exposure to BFRs. Farmed Atlantic salmon have the highest levels of PBDE (3.71 ng g -1 ), significantly higher than those found in wild salmon (0.86 ng g -1 ). The elevated levels in wild Baltic salmon were similar to those reported for farmed Irish Atlantic salmon (2.95 ng g -1 ) (EFSA 2008b (EFSA , 2008c .
Perfluorooctane sulphonate (PFOS), Perfluorooctane acid (PFOA)
Perfluorinated compounds (PFCs) are molecules in which all the hydrogen atoms have been replaced with fluorine. About 350 PFCs of different chemical structures are known. The most widespread include perfluorooctane sulphonate (PFOS; C8F17SO3) and perfluorooctanoic acid (PFOA; C8F15O2). They are chemically stable and may thus be persistent. PFCs accumulate in the liver, gall bladder, and blood, where they bind to proteins. Therefore, analysis of the liver is recommended for monitoring body loads in fish (Albaiges et al. 2011) .
According to the EFSA Panel (CONTAM), food, especially fish and fishery products, seems to be a significant source of exposure to PFOS and PFOA. The Panel established the TDIs for both PFOS and PFOA and concluded that if large amounts of fish are consumed by the population of the EUe then the TDI for PFOS may be slightly exceeded (EFSA 2008d .
Polycyclic Aromatic Hydrocarbons (PAHs)
Polycyclic aromatic hydrocarbons are ubiquitous in the marine environment and can occur naturally, although their largest amounts are attributable to human activities. Combustion products and petroleum are primary sources of PAHs. Parent PAHs and metabolites are bioaccumulated in marine biota, especially in fish liver and bile; hence, these are the best objects to analyse to determine PAH exposure (Meador et al. 1995 (MOEs) for high level consumers are reported to be close to or less than 10 000, indicating potential concern for consumer health and the possible need for risk management action (EFSA 2008f, 2008g) . The concentrations of PAH (∑15PAHs) in blue mussel tissue (Mytilus trossulus) were below the OSPAR toxicity threshold values ).
Polychlorinated biphenyls (PCBs), Non-dioxinlike PCBs (NDL-PCBs)
Being endocrine disruptors, these compounds reduce reproductive success and/or suppress immune function. DDT and PCBs are known to be compounds affecting steroid reproductive hormones and can increase mammalian vulnerability to bacterial and viral diseases. For instance, a statistically significant relationship has been reported between elevated PCB levels and infectious disease mortality in harbour porpoises (Phocoena phocoena) (HELCOM 1996 , Albaiges et al. 2011 , Szefer 2012 .
Average daily dietary intakes of total NDL-PCB are estimated to be in the range of 10-45 ng kg -1 b.w. per day. In specific subpopulations with a high dietary PCB exposure, e.g. Baltic fishermen, the daily intake from fish as the sum of the six NDL-PCBs could be approximately 40 ng kg -1 b.w. day -1 , whilst in the case of young children and especially breastfed infants, it could be two orders of magnitude higher than adult exposure (EFSA 2005 (EFSA , 2005b (EFSA , 2005c .
According to Szlinder-Richert et al. (2008 ) and Usydus et al. (2009) the levels of organochlorine pesticides (OCP) and PCBs in Baltic fish were under permissible limits.
Polychlorinated diphenyldioxins/furans (PCDD/Fs), dioxin-like PCBs (DL-PCBs)
Polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs) are important contaminants. They are released into the environment unintentionally and originate from different sources, mainly related to human activities (Baker, Hites 2000) . Environmental contamination by PCDD/Fs is connected with their persistency (Isosaari et al. 2004) , biomagnification along trophic chains (Wan et al. 2005) , and toxicity to wildlife and humans (Van den Berg et al. 2006 ). The average concentrations of PCDD/Fs and DL-PCBs in Baltic herring (11.5 ng WHO -TEQ kg -1 ) were found to be approximately 3.5 times greater than those recorded in herring from other marine regions. However, the levels of these compounds in non-Baltic salmon -mainly farmedwere from 5 to 10 times higher than those reported for Baltic salmon. Therefore, the PTWI may be exceeded in the case of adults eating Baltic herring or wild salmon more than once a week. Since these contaminants are commonly present in foods, especially fatty ones, reducing fish consumption, e.g. by eating meat, cannot reduce dietary exposure to PCDD/Fs and DL-PCBs (EFSA 2005a). Karl et al. (2010) report eels from the Western Baltic are characterized by lower concentrations of PCDD/F and DL-PCB as compared to those from many rivers, exceeding the maximum levels (MLs) of 4 ng WHO-PCDD/F-TEQ kg -1 w.w. and/or 12 ng kg -1 w.w. for the sum of WHO-PCDD/F-TEQ and WHO-PCB-TEQ (WHO-TEQ). Sprat also exhibited elevated dioxin and DL-PCB levels (5.3 ng WHO-TEQ kg -1 w.w.), whilst a low mean concentration (0.46 ng WHO-TEQ kg -1 w.w.) was noted for the edible parts of cod from the Western Baltic (Karl et al. 2010) .
According to Usydus et al. (2009) average weekly consumption of fish products (smoked fish such as mackerel, sprat, herring, salmon, Norwegian salmon and salted herring filets, marinated herring filets, and fried mackerel in vinegar) in Poland (70 g) does not pose a threat to the health of Polish consumers with regards to PCDD/F and PCB content. However, according to Szlinder-Richert et al. (2009b) , the permissible limits for PCDD/Fs and DL-PCBs were exceeded in 80% of salmon muscle samples and in 16% of sprat samples. In contrast, the consumption of European eel collected in the Vistula and Szczecin Lagoons does not pose a health risk, however the PTWIs might be exceeded for regular fish consumers (Szlinder-Richert et al. 2010a ). Based on data reported for Baltic herring, sprat, and salmon, Szlinder-Richert et al. (2009b) did not observe any decreasing temporal trends in PCDD/F and DL-PCB content during the period [2002] [2003] [2004] [2005] [2006] . It is also found ) that the preferred fish in the diet should include fatty Baltic fish to meet the recommended daily dose of n-3 polyunsaturated fatty acids (PUFA) such as eicosapentaenoic acid and docosahexaenoic acid (EPA + DHA) for the prevention of heart disease. However, pregnant and breast-feeding women should limit their consumption of fatty Baltic fish because of the high amount of PCDD/F + DL-PCB.
Butyltins (BTs)
Much attention has recently been focused on the pollution of seafood by organotin compounds (OTC). TBT can accumulate along the food chain, resulting in the biomagnification of this pollutant and its breakdown products at particular trophic levels, e.g. shellfish, squid, and fish, and in top predators like whales, dolphins, seals, and fish-eating waterfowl (Belfroid et al. 2000) . Tolerable average residue levels (TARLs) for TBT in seafood products have been reported -they were calculated on the basis of the TDI of TBT and average seafood consumption in 24 countries (Belfroid et al. 2000) . TARLs are based on the average consumer, so variations in consumer weight and consumption patterns are not taken into account. However, the advantage of this approach is that TARLs can be compared directly with measured residue levels of TBT in seafood, so these values can be the basis upon which governments stipulate maximum limits (MRLs) of TBT in seafood for their country. MRLs are constitutional tools for ensuring the health of the population (Belfroid et al. 2000) . A group TDI of 0.25 µg kg -1 b.w. for TBT, DBT, TPT, and DOT compounds was established (by applying a safety factor of 100). Seafood other than fish generally contains higher levels of OTC than fish. The intakes of large-scale consumers, calculated from median and mean concentrations were 0.037 and 0.17 µg kg -1 b.w. day -1 , respectively, which represent approximately 15% and 70% of the group TDI. The EFSA Panel noted that the consumption of fish, mussels, and other marine animals from highly contaminated areas, such as the vicinity of harbours and heavily used shipping routes, may lead to an OTC intake exceeding the group TDI (EFSA 2004a (EFSA , 2004b .
Methyl-mercury (MeHg)
Food containing elevated levels of MeHg, i.e. fish and marine mammals, can be a notable source of exposure for humans (van Oostdam et al. 1999 ). For instance, in populations consuming more fish or marine mammals, blood MeHg values are significantly greater than in those consuming marine foods less than once a week (Hansen et al. 1990 , van Oostdam et al. 1999 . Hg is present in fish and other seafood mainly as MeHg. The joint FAO/WHO Expert Committee on Food Additives (JEFCA) established a PTWI of 1.6 µg kg -1 b.w. It should be emphasized that mean Hg intakes in some countries exceed this value, and hence EFSA endorses the precautionary advice concerning fish consumption (given by national food safety authorities) in Member States aiming to protect against the risks to the unborn child, breast-fed babies, and young children. EFSA recommends that, when buying fish, women of childbearing age and pregnant and breast-feeding women should avoid large predatory fish and fatty fish such as swordfish and tuna fish, which have high levels of MeHg (EFSA 2004c ). However, it should be emphasized that the results reported by Polak-Juszczak (2009) based on a decade-long data series indicate significant decreasing temporal trends of mercury concentrations in herring, sprat, and cod from the southern Baltic. The similar downward An temporal trend (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) was observed for Baltic flounder (Polak-Juszczak 2010). Moreover, a temporal decrease of muscle and hepatic mercury in Baltic cod during the period 1994-2010 was reported by Polak-Juszczak (2012) .
These observations led the author to conclude that advantageous changes are taking place in the concentration of this toxic metal in the southern Baltic ecosystem.
According to Kwoczek et al. (2006) , no hazard is posed by exposure to mercury through consumption of shellfish (edible parts of shrimps, surimi products, octopus, boiled mussels, oysters, squids, crabs, lobster) available on sale in the local market in Gdansk. The products were imported from all over the world, i.e. Norway, Great Britain, Spain, India, Thailand, the Philippines, Canada, and New Zealand (Kwoczek et al. 2006 ).
Cadmium (Cd)
A health-based guidance value for cadmium is 7 µg kg -1 b.w. week -1 . The PTWI value, as established for Cd by the FAO/WHO (1989), amounts to 7 µg kg -1 b.w., which makes 420 µg Cd week -1 for a 60-kg person. The EFSA Panel has set a reduced tolerable weekly intake (TWI) for Cd of 2.5 µg kg -1 b.w. week -1 . The Panel (CONTAM) was asked by the European Commission to assess the risks to human health from the presence of Cd in foodstuffs (EFSA 2009a (EFSA , 2009b . Seafood such as shellfish and crustaceans contains elevated levels of Cd and is therefore an important source of this element in consumer tissues. To provide an updated assessment of exposure from foodstuffs, some 140 000 data from 2003-2007 on Cd occurrence in various food commodities (obtained from 20 Member States) were considered by the EFSA Panel. The highest Cd concentrations were detected in seaweed, fish and seafood, chocolate, and foods for special dietary uses. Up to 20% of the samples had excessive MLs for celeriac, horse meat, fish, and frutti di mare other than oysters and cephalopods. Locally produced food from highly contaminated areas may contain higher Cd levels. Regular consumers of bivalve molluscs are also seriously exposed (4.6 µg Cd kg -1 b.w. week -1 ) (EFSA 2009a (EFSA , 2009b . Interestingly, a downward seasonal trend was noted in the concentration of cadmium in four Baltic species of fish: herring, sprat, cod, and flounder (Polak-Juszczak 2009 , 2010 . A similar downward trend was reported by PolakJuszczak (2012) for hepatic cadmium in Baltic cod in the period 1994-2010. Kwoczek et al. (2006) report that no risk to health is posed by the consumption of seafood (molluscs, crabs, squids, etc.) because the concentration of cadmium never exceeded the PTWI.
Lead (Pb) and its organic compounds
The CONTAM Panel concluded that current levels of Pb exposure do not pose any significant health risk for adults, although there is potential danger of possible neurodevelopmental effects in foetuses, infants, and children (EFSA 2010a (EFSA , 2010b . According to EFSA assessment percentage contribution to total consumer exposure of Pb from seafood (fish and fish products, cephalopods, algae, bivalve molluscs, crustaceans) does not exceed 1.5%. It is found that consumption of seafood accounts for 3% to 11% of total Pb intake from food (Guéguen et al. 2011) .
Levels of atmospheric Pb declined from 1979 to 1989 (HELCOM 1996) and from 1983 to 2005 (HELCOM 2007) because of reduced use of leaded petrol in western European countries. This reduction should be reflected in decreasing Pb levels in surface water and biota of the Baltic Sea. The temporal negative trend for cod registered under the Swedish monitoring programme seems to support this argumentation (HELCOM 1996 (HELCOM , 2007 .
There is a clear decrease in lead concentrations in herring liver observed in many Baltic areas. Studies by Polak-Juszczak (2009 , 2010 This long-term trend is attributed to the increase in the use of lead-free fuel and the wider application of cleaner production technologies in the HELCOM region and European countries (HELCOM 2007) .
Based on the assessed percentage of PTWI, the consumption of seafood in Poland poses no health risk since the analysed products do not exceed the permissible content of lead (Kwoczek et al. 2006) .
Arsenic (As)
In 2004 the European Commission carried out an exposure assessment with data collected within the framework of Socio-economic Sciences: Communicating Outcomes Oriented to Policy (SCOOP). It was concluded that on the basis of the available data from Member States that fish and other seafood products were the main sources of As in the diet of the average adult population. However, the SCOOP study focused on total As, since methods for distinguishing between inorganic and organic forms of As were not yet widely available (EFSA 2005c , CTCF 2000 .
Seafood and fish have been identified as a major source of As in the human diet, and in animal feeds that contain products derived from fish or other marine organisms. In seafood and fish, As is present predominantly in the organic forms of arsenobetaine and arsenocholine which, unlike the inorganic forms, are virtually non-toxic. Although there are many regional and ethnic populations that consume large quantities of fish, resulting in organoarsenic intakes of approximately 50 µg kg -1 b.w. day -1 , there are no reports available of toxicity to humans or animals from the consumption of organoarsenicals in seafood.
Some studies suggest that fish and seafood are possible contributors to inorganic As exposure. PTWI for inorganic As amounts to 15 µg kg -1 b.w.
week -1 (EFSA 2005c , CTCF 2000 .
CONCLUSIONS
It is concluded that fish are significantly exposed to certain pollutants: MeHg, POC, BFR, and OTs. The PTWI estimated for MeHg and dioxin-like compounds may be exceeded even if all other sources of dietary exposure are excluded. Farmed Atlantic salmon have significantly higher levels of PBDE than wild salmon. In the case of high PAH level consumers, the potential concern for consumer health and the possible need for risk management action is postulated. The PTWI for PCDD/Fs and DL-PCBs may be exceeded if adults eat Baltic herring or wild salmon more than once a week. It is found that the consumption of seafood from highly contaminated areas (in the vicinity of harbours or heavily used shipping routes) may lead to an OTC intake exceeding the group TDI. According to EFSA, women of childbearing age and pregnant and breast-feeding women should eliminate predatory fish and fatty fish enriched in MeHg from their diets.
